Introduction: Online peer-to-peer social support programs are based on the premise that support from others who have been through a similar experience can help reduce the negative impacts of disease. Such support programs are increasingly found online, but how these conversations translate into real world interactions about health concerns is currently not well understood. Methods: Grounded in social network theory, this formative study explored how participants in an online prostate cancer community comprised of patients and their families translate their online conversations into offline ones. A survey was designed and fielded, and received 157 complete responses. Results: Results support prior research findings that these offline conversations are primarily informationoriented (n = 105) and extend them by the finding that members of online prostate cancer social support communities do, in fact, share information obtained online with others offline (n = 103). Family members appear to be primary receivers of this information (n = 121) while health care providers are not, which may impact treatment and care. Conclusions: The opportunity to tie more concretely online messages with offline conversations is of critical importance and interest. Recommendations are presented for future research.
there can be numerous types of actors and interactions within an online social network [31, 32] . Practically, however, personal network relationships can help members access social cues, provide people with a sense of belonging, form their identity, and gain a sense of protection from being around others like them [28, 33] . This can be particularly salient for men and women who are making health decisions for themselves and/or friends/family members.
How and to what extent an individual engages with another person about a topic -whether online or off -varies depending on the relationship with that person [34] . In terms of understanding levels of influence within relationships, the literature points out that not all relationships are created equal [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] . Granovetter first conceptualized the idea that there are varying levels of connection between two people in a social network with his "tie strength" construct [37] . Granovetter differentiates between strong and weak ties, suggesting that while strong ties are those ties with others most similar to an individual, weak ties are those ties with individuals who are less close and less similar, and it is most often between weak ties where innovation and new ideas are spread [37] .
The advent of the Internet has resulted in new and different channels for these peer-to-peer social networks and relationships. Seventy percent of Americans now use social media to connect with one another, to engage with news content, and to share information, and use of the Internet appears to be increasing [45] . Further, data suggests that this increased activity includes accessing health information [46] . Moreover, these use statistics do not appear to shift across racial and ethnic lines [47] . Ultimately, this signals an expansion of the peer-topeer network opportunities, as increased interpersonal interactions take place online in virtual communities and social media.
Online support groups, as a form of health-related online social networks, offer numerous benefits, such as 24-7 access, access at times most convenient to users, the ability to take the time to carefully develop responses at one's own speed, the removal of geographic and transportation barriers, ease of use for patients with mobility problems, speech and hearing difficulties or caregiving responsibilities, and anonymity for users with stigmatizing disorders like AIDS or persons recovering from sexual abuse [48] [49] [50] . Specifically, they are particularly useful for connecting individuals to others with similar health concerns [51] .
Moreover, families of patients may also receive benefits from participating in these types of online communities. Coulson, Buchanan and Aubeeluck's work on online social networks in support of patients with Huntington's disease and their families found that a main function of these online social networks appeared to be to provide emotional support to all members including the families of patients [52] . The authors' work is based on prior research, which found that caretakers often subordinate their own needs and quality of life to the needs of their sick loved ones [53] [54] [55] [56] [57] [58] . Given caretakers' behaviors of subordinating their own quality of life because of sick loved ones, Coulson, Buchanan and Aubeeluck suggest that participating in such online groups can typically help family members feel acknowledged and validated by other members' similar experiences and viewpoints [52] .
Moreover, the concept of tie strength has been studied in relation to these online social networks. Recent studies found links between weaktie support preference and lower perceived stress, as well as weak-tie preference and objective utility -or the degree to which individuals are perceived able to communicate about illness objectively -in computer-mediated environments [59] . Despite prior work on understanding relationships within online and offline social networks, little research has looked at how relationships transcend these spaces [60] [61] [62] [63] . While understudied, there is some initial evidence that relationships that are initially formed in the online world can promote interactions and relationships in the offline world [60] [61] [62] . Moreover, Carter found that "rather than being exotic and removed from real life, [these relationships] are actually being assimilated into everyday life" (p. 148) [60] .
Ultimately, online peer-to-peer social networks have an important role to play in the treatment and management of PCa -for both patients and their families. Moreover, online PCa communities are considered to be one of the most promising aspects of e-Health with, "evidence [that suggests] that relationships that are initially formed in the online world can promote interactions and relationships in the offline world [60] [61] [62] " (p. 1) [63] . Despite this, how such online interpersonal communication impacts offline interpersonal communication has not been well studied. Xie states, "It remains under-examined in the general literature how and why online interactions and relationships lead to offline interactions and relationships, the transition from online to offline and vice versa and how, together, online and offline interactions affect the quality of overall relationships" (p. 2) [63] . Therefore, further understanding how these online interactions and conversations translate into real world conversations and behaviors is worthy of discussion.
This study aimed to understand how interpersonal conversations in an online PCa community comprised of patients and their families result in offline conversations. Specifically, it looked at whether members of an online PCa community talk with people who are not members of that community about topics discussed in the community, with whom those conversations happen, how comfortable members are with these kinds of conversations, what barriers there are to these conversations, and which topics are discussed. It builds on prior research that looks at the use of online health-related social networks by specifically focusing on PCa. It expands on this work by looking at how participation by both patients and their families in online communities leads to offline interactions, which has not been well-studied to-date. This paper reviews the foundational literature supporting this study, the study design and methods, the findings and future research opportunities. Finally, it acknowledges the limitations of this study.
Research Questions
The aim of this exploratory study was to explore how participants in an online PCa community comprised of patients and their families translate their online conversations into offline conversations, specifically the topics they discuss and with whom they have these discussions. In pursuit of these goals, the following research questions were posited:
RQ1: How do conversations that take place in an online prostate cancer community translate into conversations had by those members offline?
RQ1a: What barriers exist to the sharing of information learned in these online communities offline? RQ2: With whom do online community members have offline conversations?
RQ2a: What are those conversation experiences like? RQ2b: What topics do online community members choose to discuss with offline receivers? RQ3: What do members of an online prostate cancer community find valuable about using the community? RQ4: Do individuals who share information offline differ from those who do not share information offline based on the perceived value of the community?
While an exploratory study, the researcher hopes to glean some insights that may serve to expand research in this area and inform a larger study and possibly future health communication campaigns.
Methods
This pilot study utilized an inductive approach and convenience sample whereby, a non-probability sample was obtained based on the characteristics of the population studied and the objective of the study [64] to explore how conversations that take place within one online PCa community comprised of patients and their families translate into offline conversations had by those same members.
Recruitment
Institutional Review Board (IRB) approval was obtained through George Mason University's Office of Research Integrity and Assurance. Following IRB approval, participant recruitment started. Respondents were recruited via the online PCa community, The "New" Prostate Cancer InfoLink Social Network (InfoLink). As of December 2016,InfoLink has 6527 members [65] . InfoLink is an online social network focused specifically on "bringing together patients, family members, physicians, researchers, and anyone else who is seeking information about PCa" [65] . It is a service of Prostate Cancer International (PCI) and is closely associated with the core information and daily news made available through PCI [65] .
To invite the sample of users to be part of this study, messages promoting the survey and inviting members of the online community to participate were sent via the online community manager. This was done by the community manager posting a message via the online community forum. Two messages were posted including the original announcement and one follow up message to remind members to take the survey.
Sample
The study analyzed survey responses by members of an online PCa community, InfoLink. The sample for this study was a convenience sample, thereby letting anyone who is a member of the online community respond to the survey. Three hundred and forty-three participants initiated the online survey. In reviewing the data set, the researchers found that some responses that were duplicative (IP addresses were the same) and that some responses were only partially completed (and thus unusable for data analysis). Therefore, 186 participants were removed from the data set. As a result, 157 eligible participants completed the survey.
Measures
To collect data and evaluate the outcomes of this study, a survey was developed. All recruitment materials and messages included the link to the online survey via Qualtrics. The first page of the survey contained informed consent materials. Participants clicked "agree" to provide consent. Participants answered sociodemographic questions and responded to a scale adapted from another published survey on the technology acceptance model [66] . Reliability of the scale was assessed using Cronbach's alpha.
3.3.1.1. Perceived Value. A validated scale from previous research was used to operationalize this study's concept of "Perceived Value", or the value users of the online community perceive getting from participating in the community. Four items from Malhotra and Galletta's Psychological Attachment scale were adapted for the online community context. This measure uses a Likert-type scale ranging from 1 (Strongly agree) to 4 (Strongly disagree) [66] . Items from this scale included: 1) The use of the "New" Prostate Cancer InfoLink Social Network is important to me; 2) I feel a sense of personal ownership about the use of the "New" Prostate Cancer InfoLink Social Network; 3) I talk up the use of the "New" Prostate Cancer InfoLink Social Network to my friends and family; and 4) I am proud about using the "New" Prostate Cancer InfoLink Social Network. This measure had a Cronbach's alpha reliability coefficient of 0.87.
3.3.1.2. Have Shared. This measure assessed whether respondents have shared information they have learned in the online community with people offline using a Yes/No dichotomous scale.
3.3.1.3. Will Share. This measure assessed whether respondents planned to share information they have learned in the online community with people offline in the future using a Yes/No dichotomous scale.
3.3.1.4. Education. Because of the low representation from less welleducated online community members, the level of education categories "College Degree" and "Graduate Degree" were combined and "Some College", "High School Degree" and "High School or Less" were combined.
3.3.1.5. Race/Ethnicity. Because of the low representation of non-White respondents, all other ethnicities were grouped into an "Other" category and Whites and non-Whites were compared for this analysis.
Analytical Process
The survey was developed and fielded using Qualtrics software. The survey was conducted from October 1-28, 2016. Frequencies and t-tests were run using SPSS Statistical Software Version 20 to answer research questions 1 and 3a. As well, a number of questions had open-ended responses. For this, themes were identified through both inductive and deductive processes [67, 68] , with themes and patterns from prior research with this community identified [69, 70] , and additional themes that emerged from the interview data captured. All these themes were collated in a code frame that was used throughout the data analysis process. Themes from the literature included value of participation, e.g. emotional versus informational support types; themes that emerged from the coding process included topics of conversation, e.g., treatment and personal connection, and perceptions of conversations. Open-coding of the content was conducted on a random sample of 20% of the total number of responses [71] . Content coding was used to answer questions 1a, 2, 2a, 2b, and 3.
Results
The final sample size for this study was 157 respondents. Among the respondent sample, the average age of the respondents was 65 years old. 58% of respondents were over the age of 65 (n = 90) with the lowest age in the sample being 40. The sample skewed male (91%, n = 143), with females representing only 9% (n = 14) of respondents. In terms of education, the majority of respondents had college/graduate degrees (96%, n = 151). In terms of race, the majority of respondents 93% were Caucasian/White (n = 146), with the rest of the sample reporting being non-White (7%, n = 11). Only 37% of respondents (n = 58) reported having a family history of prostate cancer; while the majority (63%, n = 99) reported not having a family history of prostate cancer. 89% of respondents (n = 140) reported that they have children; while 11% (n = 17) reported that they did not. See Table 1 . The first research question for this study explored how information shared within an online prostate cancer community affected offline interpersonal communication. In order to assess this question, basic frequencies tests were run on two questions in the survey -first, whether respondents have shared information they have learned in the online community with people offline, and second, whether they planned to do so in the future. To the first question, results from the analysis indicate that the majority of respondents (66%, n = 103) have shared information obtained in the online community with someone offline. Only 34% (n = 54) reported not having shared. To the second question, results from the analysis of the sample data indicate that the majority of respondents are likely to share information from the online community with others offline (85%, n = 134). Only 15% reported not planning to do so (n = 23).
RQ1a: What Barriers Exist to the Sharing of Information Learned in These Online Communities Offline?
A sub-question to the first research question focused on barriers to offline information sharing. For this question, open-ended responses were analyzed using the code frame developed for this study. Results suggest that for respondents who reported that they did not share information with others offline, the majority reported that they had no need to talk about the information shared online with others offline (37%, n = 25). As well, a primary driver of this lack of conversation was "Privacy" (18%, n = 12). Fig. 1 depicts these data.
RQ2: With Whom Do Online Community Members Have Offline Conversations?
The second research question focused on the people with whom online community members share information offline. For this question, open-ended responses were analyzed using the code frame developed for this study. Results suggest that by far, members of the online community share information obtained online with their family offline (57%, n = 121). Broken out, spouses are primary receivers of this information (26%, n = 55), followed first by other family members (17%, n = 35), and then by children (15%, n = 31). Friends (21%, n = 44) and other patients (16%, n = 11) are also main receivers of this information. Health care providers (HCPs) only represented 5% (n = 11) of responses about with whom this information is shared. Fig. 2 displays these data.
RQ2a: What are those Conversation Experiences Like?
Related to this study's second research question, a sub-question was posed which aimed to understand respondents' perceptions about how comfortable those offline conversations are. For this question, openended responses were analyzed using the code frame developed for this study. To assess this, a number of aspects of their feedback about their experiences with these conversations were considered. First, the results suggest that the majority of these offline conversations are positive (60%, n = 71). 12% (n = 14) reported that they felt that they were being helpful and 10% (n = 12) reported that it felt normal to have these conversations. 15% of respondents (n = 18) reported that they were not able to assess how the conversation went. For these respondents, they also reported that this information was shared via email so there was no response or evaluation of how the information was received. Only a few reported negative experiences (3%, n = 4). Fig. 3 details these data.
RQ2b: What Topics Do Online Community Members Choose to Discuss with Offline Receivers?
A second sub-question to the study's second research question focused on the topics that are talked about with others offline. For this question, open-ended responses were analyzed using the code frame developed for this study. Results suggest that "Research and Up-To-Date Data" is the most frequently shared type of information (23%, n = 39). This is followed by information about "Treatment Options" (22%, n = 38) and "General Information and Resources" (17%, n = 28). Noteworthy is the low frequency of "Personal Stories" (8%, n = 14) and "Emotional Support and Coping"-related information (7%, n = 11) that is shared. Fig. 4 details these data.
RQ3: What Do Members of an Online Prostate Cancer Community Find Valuable about using it?
The study's third, and final, research question focused on online community members' perception of the utility of the online community. For this question, open-ended responses were analyzed using the code frame developed for this study. Results suggest that the information shared within the online community was the most valuable aspect of being a member of the online community (43%, n = 123). Second to this was the ability to connect with others (22%, n = 64). Fig. 5 details these data.
RQ4 Do Individuals who Share Information Offline Differ from those who do not Share Information Offline Based on the Perceived Value of the Community?
The fourth question focused on understanding whether individuals who share information offline differ from those who do not share information offline based on the perceived value of the community. To assess this, the relationship between the variables, "Perceived Value" and whether one shares information offline were assessed. This relationship was found to be statistically significant. Using a t-test, data were analyzed to understand whether people who share information offline differ from those, who do not based on how valuable they perceive the online community to be. For this test, there was a significant difference in the scores for those who do not share (M = 2.63, SD = 0.71) and those who share (M = 1.91, SD = 0.50); t (155) = 7.36, p ≤0.001. This indicates that there is a difference between individuals who share information offline and those who do not share based on their perceived value of the community. In short, sharing information offline really does have an effect on the perceived value of the online community.
Discussion
This study aimed to understand how interpersonal conversations in an online PCa community comprised of patients and their families result in offline conversations, specifically, whether members of an online PCa community talk with people who are not members of that community about topics discussed in the community, with whom those conversations happen, how comfortable members are with these kinds of conversations, what barriers there are to these conversations, and which topics are discussed. The findings from this study are worthy of some discussion and hold several implications for future work in this area. The following in-depth discussion of the study's results begins an exploration of how this work contributes theoretical and translational insights to the social science literature.
Theoretical Insights
Theoretically, this study contributes to the literature in a number of ways. First, it provides updated data collected from an online support community, specifically one focused on PCa. The current literature on online social networks has demonstrated that they are particularly useful for connecting individuals to others with similar health concerns [51] and while this holds true for patients, families of patients also receive benefits from participating in these types of online communities [52] [53] [54] [55] [56] [57] [58] . In providing updated data collected from an online social network focused on PCa patients and their families, it supports prior research findings by suggesting that information, e.g. data, research and treatment options, is a valued aspect of the online community yet emotional support is also highly prized.
Further, it builds on work that has previously focused on offline social networks, extending that research by finding that users of these online networks do indeed share information from online communities with their offline social networks, something not well-studied to-date. Findings suggest that conversations had within the online network do bleed over into the face-to-face world, and that online community members intend to continue sharing this information in this way in the future. Moreover, these findings suggest that participants of the online social network who share are different from those who do not share, and that this sharing of information offline really does have an effect on the perceived value of the online community. These results add to the limited research around online effects on offline behaviors todate. This study's findings also provide insight into the qualities of the material that is most frequently shared between online and offline social networks. First, information about PCa is most often discussed. While perhaps the sharing of disease-related information could appear to be a more transactional kind of relationship these conversations are perceived to be positive by users of the online social network.
Such online-to-offline communication also expands our understanding of online social networks and the ties that exist within them. First, it supports Granovetter's work on weak ties by supporting the idea that weak ties are where innovation and new ideas are spread, e.g. the sharing of new information via an online social network [37] , but also extends it by providing evidence of how these weak ties circulate this kind of information online.
Finally, this study's findings suggest that while there may be a preference for weak tie support in in computer-mediated environments, as the prior cited literature found, the online conversations had between weak ties can have effects on offline strong tie relationships as well. This is evinced by the finding that information is most commonly shared with family including spouses and children. These findings further suggest that online and offline social networks are not separate, but rather, interwoven, which allows for flows of information to move freely between the online and offline worlds. This is an important finding that emerged from this study that greatly advances our understanding of how online interactions may impact offline ones. There is a dearth of literature on this topic and this study's preliminary data is, therefore, some of the first of this kind.
Translational Insights
The preliminary results of this study are also promising for future translational communication efforts, especially in the area of PCa communication. Clearly information is a primary reason members engage in the online community and it is primarily what members share with others offline. Therefore, the role and need of quality PCa information is paramount. However, the social network itself, as a secondary driver of engagement in the online community, suggests that information without a personal network may not be as valuable. Moreover, the finding that respondents reported sharing information gathered in the online community with their HCPs only minimally suggests that there could be a barrier between information gathering online and how that information translates into actual prevention and treatment discussions.
Another translational implication of this study's findings is related to the finding noted previously that weak tie relationships online may effect offline strong tie relationships. If online weak ties do, in fact, affect offline strong ties, this relationship holds much promise for future PCa and other health-related research and communication initiatives where interventions are implemented online with the aim of affecting real-world behaviors. This is an area that, indeed, requires subsequent exploration.
Social network participants' reported mode of offline communication is worthy of some discussion. While not a question included in the survey itself, respondents did share that some of the information collected in the online community was shared offline via email. This suggests a few things. First, that "offline" may have different definitions for online community members. Despite the fact that email is still "online", respondents counted email conversations among the conversations that took place outside of the online community. Second, it suggests that there are different modes of information sharing that PCa patients and their families engage in. Finally, the use of email ultimately limited respondents' ability to share how this information was received and evaluate further impact of this information dissemination. This is another area worthy of further investigation.
A final point for discussion is that the study's findings revealed that there is little potential for online social network members to stop sharing or not share information obtained in the online network with others offline moving forward. This bodes well for health communicators who are seeking broader information dissemination about PCa and wishing to have an impact beyond the online community itself.
Limitations
A constraint of this study was the time frame for study design, data collection, and analysis. Because of this, this study utilized a convenience sample, which resulted in the sample being relatively homogenous. This sample was both a relatively older group of men, as well as a well-educated one. It skewed Caucasian/White, with only 7% of respondents being non-White. This aligns with prior data that suggest that Caucasians are more active health information seekers than nonWhites -especially when it comes to cancer-related information [72] .
While demographic data for the whole community could not be obtained (personal communication by E. Michael Scott, February 1, 2018), there is no way to know if this study's sample is representative of the community as a whole. The high number of Caucasian respondents suggests that the community itself could skew Caucasian, as data shows that, "Latinos, blacks and whites use social media networks about equally, but there are some differences in their preferences" [73] .
This underscores the need for future studies to identify other similar online PCa communities that may have a more diverse membership and/or recruit a more diverse sample from this online community. This is particularly important -not just to diversify samples in future research -but as well because non-Whites have higher incidence and mortality rates due to PCa. Understanding their communication patterns is crucial to the development of tailored and culturally appropriate health information dissemination efforts aimed at these groups.
As well, most of the online community member respondents reported having children but only a minority of them reported having had a family history of PCa. This is an interesting finding because despite the high number of respondents who reported having children, children were the smallest group among family members with whom online community members shared information offline. This coupled with the finding that privacy prevented offline communication may suggest that offline conversations with children may be a sensitive area for men suffering from PCa. Related to this, the low frequency of personal stories being shared may have also been influenced by the fact that privacy restricted certain members from sharing this kind of information offline.
Limitations within the survey instrument may have also limited the data collected. For instance, the survey instrument did not include a question about respondent marital status yet this information would have been helpful to know in order to understand how support and communication vary based on marital status. As well, many of the analyses that were conducted were descriptive and intercoder reliability could not be assessed due to time and resource constraints. Despite this, the findings from this pilot project and exploratory study provide a foundation for future, more sophisticated research methods.
Additionally, this study made use of cross-sectional, self-reported data, among an opt-in sample with the possibility of self-selection bias. This may have skewed how respondents responded to the questions and therefore the data gathered. Finally, because this study was designed for expediency, there was not an opportunity to gain additional insight through interviews with the online community members themselves. This could have helped to triangulate the study's findings as well as provide a deeper understanding of some of the study's findings.
Conclusions and Future Research
As Serrat and Rheingold note, the world has changed and the information revolution has shifted the way people communicate [62, 74] . It now revolves around flows of data, information, and knowledge -and those flows move through social connections. Therefore understanding how these connections operate is critical for communicators to understand in order to be able to get their messages disseminated. Especially for PCa researchers and communicators who are increasingly being required to demonstrate effectiveness of their campaigns on "real world" health behaviors, the opportunity to tie more concretely the communication of messages online with offline conversations -and hopefully, one day, behavior -is of critical importance and interest.
The intention of this study is to understand how conversations that take place in an online PCa community comprised of patients and their families are shared, if at all, offline, and with whom and on which topics. Future research should aim to explore the relationship between online weak ties and offline strong ties more in depth. As well, future work should aim to explore how these conversations translate into actual discussions about treatment with HCPs is critical. Given the low number of respondents who reported sharing information from the online community with their HCP, understand why this is, or barriers that exist to sharing this information with HCPs is worthy of investigation as it could help inform barriers to patient care and/or messaging strategies around discussing PCa treatment options with providers.
As well, this topic should be examined with a more diverse sample including women, more representatives from different race/ethnicities, and less well educated PCa patients and family members who use online social support communities. This is especially important in light of the fact that non-White men have higher mortality from PCa.
As well, this study could be conducted within online communities for other cancers and health issues to explore whether similar onlineoffline information sharing behaviors are unique to PCa or hold true for other issues as well. Finally, future research should build in more questions about mode of offline communication in order to garner a broader understanding of such offline information sharing.
